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-_-- INTRODUCTION 
It is a great pleasure to w here and to take 
part in this program on Coal U s e  in California. 
The program chairman asked that I talk about &e 
petraleum industry's view of future energy supply 
;md demand in California. but I must say there is 
aot an industry view as such. at least not one that 
I a m  aware of. A l l  I can do is represent a h e w  of 
my own, which reflects some of &e ohinking of my 
colleagaes at Atlantic Richfield Company. but for 
which I take full responsibility. 1 dees not neces- 
sarily reflect the views of the Company or others 
in &e industry. The issues I plan to discuss 
relate to California. but I a m  going to present 
some data that relates to Petroleum Administra- 
Cion for Defense District V. fPADQ V). which is 
the W e s t  Coast of the United States -California, 
Alaska. Arizona, Hawaii. Nevada. Oregon. and 
Washington. California. of course. is the pre- 
dominant energy user in this group. 
What I plan to talk about a r e  my views on 
future energy demand on the W e s t  Coast of the 
United States. how that energy demand translates 
into rlemand for major fuels. and identify the 
major uncertainties in determining what future 
demand may be. I wil l  &en discuss the major 
supply options that a r e  available to meet projected 
demands and the policy implications that flow from 
these options. 
Tbere w e r e  some key assumptions that must 
be made in developing any projections about energy 
supply and demand. I would also like to point out 
that the data I will present is not a forecast. it is 
only a scenario - one view of what the energy 
economy might be. given the assumptions that I 
made. I certainly don't represent that this is the 
only possible view. The real world will probably 
be different. but I did make some assumptions that 
I believe a re  plausible about key determinants of 
energy supply and demand. 
First ,  real GNP growth in the United States 
This is a particularly important 
is assumed at  3.4 percent per annum over the next 
IS years. 
assumption as  the prime determinant of energy 
demand is economic activity. The more people 
drive. the more steel you make. etc., the more 
energy you will need. Historically, the energy 
demand growth rate has been about equal to the 
GNP growth rate. 
growth rate in energy demand to be somewhat less 
than the growth rate in real GNP. reflecting real 
progress in energy conservation. In this c.ise I 
In the future we expect the 
have assumed a l.4-percent average annual growth 
rate for total U.S. anergy cunaumption ccmip;lrcd 
to a real ecomiic growth of 3.4 perccmt. 
L also made an arawiptitn that real world oil 
prices would be lewd or "indexed. " that is the 
OPEC price of oil would be constant her. adjusted 
for innation. t1.S. oil prices a r e  assumed SO rise 
gradually to the equivalent of world price by the 
middle of &e next decade. and U.S. natural gas 
prices similarly rise to the energy equivalent of 
oil. but continue to be controlled. I also assumed 
that coal use would be encouraged a s  a matter of 
Federal policy. Nuclear energy would continue 
to grow. although that g r d  wwld be somewhat 
constrained by policy and various delays in the 
licensing process. 
ENERGY PEMANU -___ 
Table I shows projected energy dcnmnd by 
major market sectors. b a s d  on the above nian- 
tioned assumptions. for PADQ V. 
an expectation that energy demand in the major 
market sectors will continue to grow. but i t  will 
grow more slowly than historic levels. The 
household/conunerciaI sector will grow a t  a level 
that is consistent with expected population growth 
and household formation. and the industrial sector 
wil l  grow just slightly less. The transportation 
sector will have a relarively Low rate of growth. 
Gasoline demand i s  expected to flatten out as cars  
become more fuel efficient in keeping with Federal 
mileage standards. but that will be partly offset by 
an increase in miles driven and increased demand 
for diesel fuel and jet fuel. 
What we s e ~ .  is 
The net result is final market demand growinc: 
about L.L percent per year over this period of 
time and total primary energy demand growth oi 
2.8  percent par annum. which can be contrasted 
to historic levels a t  around 4 percent a year 
before 1973. 
consumption growth ratcv is a result of the 
assumptions about lower economic growth and 
expected progress on energy conservation. W e  
have seen quite a bit of conservation already and 
we expect energy to be used even more efficiently 
in the future. 
l h i s  marked improvement in energy 
The electricity conversion losses shown 
separately represent the difference bctwccn tl ict 
amount of energy that KOCH into prvdur ing clec - 
tricity and the uscablo electric output. 
proportional to the growth in elcc tricity tlcni.inrl 
It i s  
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wliicli i.4 erpacbd to be 'righer than the growth in 
tub1 unergy demand. or about 4.5 percent a year. 
I t  is sliKhtly higher than the most recent projects 
of the California Energy Commission. Expecta- 
tions of electricity demand growth have been falling 
consistently for scmra l  y e a x  and are  now far  
below historic growth rates. 
niajor uncertainty in the overall energy outlook and 
has important implicatioas on policy choices relat- 
ing to both coal and nuclear energy. What does 
seem clear is that electricity wil l  continue to play 
an expanding role in our energy economy. 
This is an area of 
I iaving developed projections of energy demand 
by niarket. w e  niust then ask which fuels we expect 
to provide this energy. Table LI indicates the mix 
of primary fuels that I believe a r e  consistent with 
the assumptions made and the projected market 
sector demands. Oil consumption grows a t  much 
lower than bistoric rates with the largest increase 
in the 1976-1980 period. reflecting an expectation 
that industrial users and utilities will be shifting 
away from natural gas toward OX. At the same 
time. total natural gas consumption grows slowly 
as idustr ia l  and utitity demand declines. but the 
household/commercial sector grows modestly. 
Coal and nuclear encrEy now make a small 
coiitribution to total W e s t  Coast energy supply. 
but .ire st:irtiaig to grow rapidly. 
ZrIawUi rate i s  cxpeckd t a t  continue frww their very 
low 1i;isc. I-iven by 1'?90. Irowever. the total rual 
.ind nuclear contribution will be only slightly larger 
than gas. and only about hali that of oil. The pro- 
jected coal consumption is primarily for electricity 
generation. It reflects 2pecific plants under con- 
struction or planned thar.are all outside of Cali- 
fornia, with the largest-number in Arizona. 
Nuclear energy has a spectaculbc growth rate due 
trt the small base. However; ..thi!y projections 
were  prepared before the recent -dechms on the 
Sundesert nuc1e.tr plant. so that thc 1990 number 
docs include a contribution from that plant that 
will not be realized. Sonia would argue.that the 
exclusion of Sundesert wil l  be offset by lower 
electricity demand. while othcrs have proposed 
coal fired plants in California. the topic of this 
Cimicrcncc. Hydropower is expected to return to 
normal lcvcls with small capacity increirses. 
Otlicr sources (solar, geotherni;il. wind. etr. 1 
S~IO\V ;I Iairly Iiargu growth rate st.irtinR lroni ;I 
v e r y  s i ~ i . i i I  l ~ s c .  \+'hilt* growing r;rpitlly. the con- 
tribution to ttit.11 energy ol tliesc other sources 
will be still quite sni.ill i n  1990. 
This rapid 
I t  is iiitporhnt to note the-niix of energy in 
14)')O. 
swiri.t?s oi primary energy. even though others 
. ire  growing mare rapidly. I i  ~ v e  truly want to 
untlerst.ind the outlook for c0.11. we need to 
. I S ~ U S S  it in relation to nuclear and other new 
c ~ i e r g y  forins. IBUI wt: n u s t  ~ l s o  look .it how the 
tr;itlitional fue l s  - oil. gels.  .rncl coal - rclate to one 
.~notlicr in tlie fuels ni.irkvt. A s  onu oi our pur- 
p s t : s  t d i y  i s  to idcntiiy ixsws for furtlicr analy- 
sis, I w t w l d  like t s )  suggest ;I careful loa th  a t  the 
I1r;trkt-t  vl-tbiioniics th;It drive 1111: ~ I i ~ i c e s  peoplu 
III.I~L* I ~ u l w c c n  luels. k'or ex.biiiplv, we Ii.ivc 
ret v!ntly n o t i &  ccl tIi.11 i i i  ni. tny III' Ill<- rii.ljair inclus- 
tri.11 I q-ntcrs ,d  Llic I ' i i i t t - c l  St.ttt.s. including Iliosv 
, , I I  t11,. \t't!*i ( '0.1s~. 111~. price OI n.itur 1 1  gas for 
incluhtrial users is cqii.rl hi, or in sonic: cases 
higlicr LII.III. rusirlunl fuel uil. Iliis is ;I 
Y t m  see Uint oil and gas are  s t i l l  our major 
significant change from historic patterns in which 
gas w a s  generally much cheaper due to FPC price 
regulations. What we a re  seeing now is evidence 
that some large industrial users a re  shifting fror 
natural gas to fuel oJ, nob because of the threat 
of gas curtailments, but because of economics. 
The threat of curtailments in recent years did 
cause some users to install dual fuel capabilities 
in lheir boilers so they could burn either fuel i f  
necessary. Once they have the dual fuel capability. 
they can shift fuels on a short-term basis based 
on the cost and availability of oil and gas at any 
point in  time. W e  expect this trend to continue in 
the near/mediunr term, with both industrial and 
utility users shifting from gas to oil. This move- 
ment will be accelerated by anticipated Federal 
legislation prohibiting natura! gas use for most 
elc tricity generation. 
In the longer run. we expect to see fuel 
shirts toward coal in the industrial and utility 
markets. Based 011 mr current perceptions. it 
appears that coal will be the economically pre- 
ferred fuel for most new ir-. strial or utility 
boilers in the future. includmg the cost of Clean 
A i r  A c t  compliance. However, there is a great 
deal of uncertainty regardmg future fuel prices 
and the specitic requirements of state Clean A i r  
Act implementation plans. 
Any attempt to assess future energy demands 
riiust recogaire the niajor uncertainties that we 
face. aspscially in both State and Federal policies 
that impact energy production and use. I have 
already mentioned Clem A i r  Act implementation 
in terms of i ts  possible impact on coal use. It 
will also have an important impact on the use of 
oil as  a fuel, especially in California 
facilities on the W e s t  Coast today burn residual 
fuel oil that has sulfur contents higher than may be 
allowed in the future. Changes in sulfur content 
limitations will change the market competitiveness 
of both high- and low-sulfur oils and has implica- 
tions for the industry's ability to refine sufficient 
amounts of low-sulfur residual fuel on the W5st 
Coast. 
supply. this may increase industrial demand for 
natural gas and reverse the recent trends toward 
oil in the industrial sector. 
Many 
If low-sulfur residual fuel is in short 
Natural gas availability is also an issue in 
Caliiornia today. Current sources of gar are  
declining and will haw: to be augmented by develop- 
ing new gas resources. importing LNG. and 
increasing imports from Mexico. The level of gas 
supply ultimately available wil l  incluencz the level 
of demand for gas and, through market substitution 
effects, demand for other fuels. 
Another major uncertainty, well documented 
i n  other papers at this confere.ice, is our declin- 
ing expectation for electricity demand. A major 
part of this uncertainty is relatsd to expectations 
Tor energy conservation and solar energy. Most 
energy analysts expect major contributions from 
conscrvation and solar energy neirr the end of the 
century. but there is great disagreement about 
earlier periods. Part  of the difficulty is  how to do 
malysia oi  something we're not used to doing. We 
do not have .I lot of experience or .I good track 
record in doing analysis of energy conservation or 
applications of new technques such as  solar 
energy. There is also great uncertainty about 
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costs and the development of new equipment and 
materiais. Thus. it is not a question of whether 
w e  like it or not, o: want it o r  not, it is a question 
of how effective we can be today in realistically 
anaLyzsiag the potentiaL in these two important areas. 
for energy demand are policy decisions on energy 
supplies, such as nuclear and LNG. The level of 
energy supplies and the form in which it is avail- 
able, will flow through to the demand for energy 
and impact peoples' choices for fuels. I have 
already discussed this in terms of gas versus oil. 
Likewise. the availability and relative price of 
electricity. partly determined by decisions about 
siting nuclear and coal-fired power plants, will 
mfluence future demands for both electricity and 
competing energy forms. 
A final uncertainty that can impact the outhok 
ENERGY SUPPLY 
Assuming the preceding is a reasonable view 
of potential energy demands. what are some of the 
s u p l y  options that may be available to us in this 
ce-.-ury? As noted earlier, the major source of 
energy in California will continue to be oil and gas. 
contributing over half of the W e s t  Coast's primary 
energv in 1990. Thus, while the most interesting 
issues for policy in California today are- coal. 
nuclear, solar, and other alternatives, we alsa 
have to think about developing the extensive oil and 
gas resources that are potentially available in 
California, especially offshore. In the near to 
medium term. pcrlicy choices related to oil and gas 
may be more leveraging than otherb and it is 
appropriate to ta lk  about them even though we a re  a 
coal conference. Table IT1 indicates a possible 
scenario for oil supply in PADD V consistent with 
the assumptions and demand estimates shown in 
Tables I and II. 
be rising fairly sharply within the next several 
years, but nearly all the increase is oatside 
California. primarily the North Slope of Alaska. 
California production is relatively flat including an 
assumed high level of production from the Elk 
Hills  Petroleum Reserve. W e  see imports drop- 
ping dramatically from what they were before the 
start-up of the Trans-Alaska Pipeline. 
important point, however, is that there will still 
be imports of oil for the W e s t  Coast because of 
the necd for the low-sulfur oil that I referred to 
earlier. The expected flow of imports is essan- 
tially all low-sulfur crude oil. which c-n be 
readily refined to low-sulfur residual fuels that 
meet California limits on sulfur content. Due 
partly to the peculiarities of existing Federal price 
control regulations, the economics of importing 
low-sulfur crude oil a re  superior to the economics 
of buil.ding additional desulfurization capacity for 
high-sulfur California or  Alaskan crude oil. 
Given our earlier assumptions about oil 
PADD V oil production is going to 
The 
demand, ther.: is a potential excess oil availability 
on the West Coast that could be shipped east of the 
Rocky Mountisins to PADDS I thru IV. It is impor- 
tant to note having that oil available on the West 
Coast is not a supply "surplus" in national terms. 
The continuing need for imported oil on the East 
and Gulf Coasts is far in excess of total West 
Coast oil production. The real need is for econo- 
mic transportation systems to move the oil 
eastward. 
Ia Table 'V we see California production of 
natural gas rising based on a number of assump- 
tions about the leasing of offshore areas  for oil 
and gas exploration and success. W e  expect 
Alaskan gee supply to increase even faster assum- 
ing that the pipeline system to bring the Nor th  
Slope gas to the lower 48 is completed by the mid- 
1980s. Most of that gas will be shipped to the 
eastern part  of the United States and a portion will 
move to California. While the availability of gas 
on the W e s t  Coast is increasing rapidly, demand 
is increasing slightly over this tirr.e period. so 
there'a still a need for large supplies of natural 
gas from PADJX 1 - IV and imports. The question 
is where is that going to come Lrom? Toddy most 
of it comes via interstate pipelines from Texas 
and New Mexico. However. this traditional 
supply is declining and will probably not be ablc to 
fill the need, especially in California. Thus, w e  
expect it to be augmented by new supplies of gas 
from Alaska. Mexico. Canada. some LNG. and 
possibly some synthetic was. I believe that the 
indicated need for gas c. 11 be met, but it cannot be 
met easily. It wil l  also be expensive. It is going 
to require aggressive actions by the gas utilities 
and by policy makers in California to insure that 
the necessary quantity of gas is available. 
To return now to the subjeg t of today's meet- 
ing - coal, C would Like to repeat my view that 
coal supply is not an issue Lor California. There 
is certainly plenty of coal resources available 
nearby. The ability to mine and transport the 
coal to California is there. The real question is 
coal demand. Will California want to use coal, 
especially for electricity generation? That's the 
policy question and reason for this Conference. 
But this issue can only be addressed in terms of 
its potential impact on implementation of the 
Clean A i r  Act. 
controlled in an effective and adequate way? What 
wil l  be the impact of coal fired power plants on 
ambient a i r  quality? Answers to these questions 
and resulting policy choices about Clean A i r  A c t  
implementation will largely determine the lew.1 of 
coal use. 
Can coal station emissions be 
W e  must also consider policy choices about 
other fuels. In earlier sessions of the conference, 
people discussed the need for electricity and the 
trade off between coal and nuclear in providing 
new base load capacity. If the choice is to forego 
(or to limit) nuclear generating capacity, then 
there is that much more need for other sources of 
electricity, and coal is the most likely choice, 
since it appears to be the most cost effective 
alternative for producing large amounts of base 
load capacity. 
uncertainty of whether coal can meet our clean 
air  standards and whether they can accommodate 
the large-scale coal use that somc have suggested. 
If large-scale coal use turns out to be environ- 
mentally unacceptable, then the pressure will 
return once again to oil and natural gas for elec- 
tricity generation. Those a re  two fuels which, I 
expect, are  not only going to be scarce fuels but 
very expensive fuels. 
supplies for California are going to come from 
outside the state and will be expensive. 
tal gas supplies will also come primarily from 
outside the state. 
options: LNG has siting problems, Mexican gas 
But once again we face the 
Most incremental oil 
Incremen- 
A s  we look at the possible 
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has pricing problems, t aadian gas has political 
problems, Alaskan gas hrs transportation pro- 
blems, and synthetic gas has cost epd regulatory 
problems. AU these incremental sources have 
problems that may translate into higher casts, and 
the Pverage cost of gas for California is probably 
going to be much higher than it is today. 
CC .’ CLUSIONS 
In summary, California energy policy makers 
face a number of critical choices during the next 
few years that will impact both energy supply and 
energy demand over several decades. The pivotal 
choices, and those with greatest long range impact. 
a re  probably those dccisions related to electric 
generating capacity, especially the choice of build- 
ing nuclear and/or coal fired power plants. Deci - 
sions that result in inadequate new generating capa- 
city wil l  probably result in increased demand for 
oil and gas. fuels that a re  likely to be both scarce 
and expensive in coming decades. While it is clear 
that w e  ~ i ~ u s t  work to develop solar, geothermal, 
an<; other renewable farms of energy as rtpidly 
as :,ossible, most observers belieie that taese 
sources a re  not capable of meeting all of our 
incremental and replacement energy needs during 
this century. While new forms of energy must 
be vigorously pursued, prudent planners and policy 
p.akers cannot assume good luck in their develop- 
XL.,.C. The long-run tranaition to renewable 
en* rgy requires vigorous development of fossil 
he1 resources and electrici , generation from 
coal and/or nuclear energy to see us through the 
next scve,-al decades. To be truly effective, 
California energy policies need to balance these 
near-term and long-term goals, while recognieing 
the many uncertainties end unknowns that a re  
involved in attempting to make any assessment 
abour the futura. F W y ,  Cdifornb energy 
policies will be most effective if they reflect both 
+he national and international energy situation. 
California is  omo ore capable than any other states of 
“going it alonesv on energy policy. W e  are major 
importers of both crude oil and M t U r d  gas and will 
continue to be so in the futurc.. It is important that 
Caliornia develop policies that are both pragmatic 
and respo .sible in meeting the needs of her own 
citizens while reflecting the national and inter- 
national nature of energy problems. 
Mirket Ann& 1990 CrowthRate 1972 1976 1980 1985 
1976 - 1990 - 
Household 8; Coi-,nercial 2.1 2.1 2.4 2.8 3.2 3.0% 
Industrial 2.1 2.1 L. 3 2.6 3.0 2.7 
Transportation 
Market Demand 
3.0 3.2 3.5 3.6 3.7 1.1 
7.2 7.3 8.2 9.0 9.9 2.2 
- - - - - - 
Elect x icily Conve r sion Losses 2.0 2.2 2.7 3.4 4.1 4.5 - - - - .- - 
Primary Energy Demand%: 9.2 9.5 10.9 12.1 14.0 2.8 
*All  columns may not add due to rounding. 
- --- 
I- -- -- 
Table I T .  Potential Energy Consumption in PADD V, By Fuel BTU) 
----___ - --- --. 
Average 
Annual 
1990 Growth Rate 
1976 - 1390 
Fuel 1972 1976 1980 1985 
---- - -____--__I .- - _--_ __ ___ 
Oil 4.4 4.8 5.5 5.8 5.9 I .  5% 
Gas 
coil1 
Nude -. r 
Hydra 
Other 
Total Primary Energy 
- -. _ _  - -. . - . - - - - -. . 
2.9 2.4 
0.2 0.4 
0.06 0.1 
1.6 1.7 
0.03 0.1 
9 . 2  9.5 
- -- 
.. 
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2.4 2.5 2.7 
0.7 1.1 1.4 
0.4 0.8 1 .5  
1.8 1.9 2.0 
0.1 r 3  0.5 
10.9 12.4 14.0 
- .- - --- 
. .. 
0.7 
8.8 
21.3 
1.2 
13 .5  
2 . 8  
- I- 
.. . _.  . __ 
Table ILf. kottnziel Oil Supply* in PADD V 
0.2 0.2 0.2 0-2 
2.4 3.0 3. 6 3. u 
- - - --- 
PADD V Cansrwrpzion a d  Prodact Exports 2.4 2.7 2.9 3.0 
Sipnents to PADD kY (locl\rdine Rdhrcts) -0- 0.3 0.7 0. I 
TabkIV. pottatral - Natural Gas Supply in PCDD \' (BCFID) 
-PPb 1 976 1980 I985 19% 
catomia i.0 1. I 1-4 1.7 
__ - .. - - - 
Alaska 
Total 
Less sipmemt S O l a  
PADD V Arails 
PADD V D e d  
0.5 0-7 2.9 5. L 
1.5 1.8 4.3 6.5 
- - - - 
0.1 0. I 1.8 3- : 
1-4 1.7 2.5 3.8 
6.5 6.4 6.8 7.2 
5.1 4.7 4.3 3.4 
- - - - 
- - - - 
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